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activation of glycogen synthase 322 
receptor, PCS PTPase activity 
and 268, 269 
18-Epi-reserpate (ER) 
calculated 3D structure 367, 368 
MDR modulator 366 
on VLB cytotoxicity 365 
synthesis and structure 363-365 
Ethyl acetimidate activation of 
ALR2 200, 201 


['8F]dGalF positron-emission tomography 
in vivo 231, 233 
rat tissue distribution 238 
!9F-NMR spectroscopy of dGalF 
metabolism 231-233, 235 
galactosemia diagnosis 239 
in mouse liver in vivo 237, 239 
Factor Xa inhibition 
by A4-inhibitor 384 
by trypstatin 379, 383 
Fatty acid synthase (EC 2.3.1.85) 
cDNA probe 93, 103 
in mouse liver, diabetes on 100 
in rat liver 
activity 
after weaning onto high- 
carbohydrate diet 94, 95, 97, 
104 
after weaning onto high-fat 
diet 97, 100, 104 
at suckling—weaning transition 91, 
99, 100, 104 
in adult 100 
mRNA 
after carbohydrate-feeding 
sucklings 98, 99, 101 
after weaning onto high- 
carbohydrate diet 94-97, 104 
after weaning onto high-fat 
diet 97, 100, 104 
Fluorescein isothiocyanate in F-MTX 4 
Fluorescein methotrexate (F-MTX) 
a-, y-isomer separation 4, 5, 10 
HPLC analysis 7 
TLC data 5,6 
‘y-isomer 
activation 8 
binding to protein 8, 9 
environment on fluorescence 9 
structure 4 
synthesis 4,5, 10 
Fluoride on branched-chain a-ketoacid 
dehydrogenase 250 
Folate transport proteins F-MTX 


visualization of 3-10 
Follicular lymphoma bcl-2 gene 145 
5-Formyltetrahydrofolate substrate in 
folate transport system 3 
Frog 
histidine dipeptide in muscle 177 
muscle function in vitro, carnosine 
on 178, 179, 182 
SR membrane, carnosine on lipid 
peroxidation 184, 185 
Fumarase (EC 4.2.1.2) isozymes from rat 
liver 
antibodies 291 
cytosolic 
identity with mitochondrial 296, 302 
modulator RNA on yield 300-302 
N-terminal acetylation 289 
poly(A)- RNA suppression of 
translation 300, 301 
precursor P, 297 
mitochondrial 289 
amino acid sequence 
analytically confirmed 296 
predicted 294-296 
cDNA 290, 291 
clones for 293, 302 
nucleotide sequence 294, 295 
poly(A)+ tail 294, 295 
polyadenylation signals 294, 295 
N-terminal amino acid sequence 
analysis 290 
precursor P, 
modulator RNA on yield 300, 
301 
poly(A) RNA stimulation of 
translation 299-301 
precursor polypeptides 293 
presequence 294, 295 
proteolytic peptides amino acid 
sequences 293 
analysis 290 
artefacts 292 
poly(A)+ RNA 291 
translation of mitochondrial and 
cytosolic precursors 297 
mRNA 
Northern blot analysis 291, 297 
primer extension analysis 291, 297, 
298 
translational activity 
modulation 299 
modulator RNA purification and 
activity 300-302 
poly (A)-, RNA on = 300 
two in-phase translation activation 
sites 298, 299 
single gene origin 299 
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G-proteins 
heterotrimeric large M., Ga 
a, subunit 
gene conversion to oncogene 83, 
84 
linear map 77, 78 
on adenylyl cyclase 75 
cholera toxin region 79, 83 
EF-Tu mutants 79, 83, 84 
function of 75-77 
GDP-binding domain 79, 80 
GTP 
-dependent conformational change 
region 79-82 
-driven cycle 76 
GTPase 
activity region 79-82 
inhibition by a, 81 
ras p21 mutants 79, 81 
sequence homology with bcl-2a and 
ras p21 146 
signal transducing properties 75 
structure model 77-79 
small M, 
bel-2a 145-151 
absence of ADP-ribose 
acceptor 150, 151 
autophosphorylating activity 150 
GTP-binding ability of 
proteins 145, 149 
GTPase activity 150 
membrane localization 150 
sequence homology with Ga and 
ras p21 146 
family of 145 
D-Galactosamine 
cytotoxicity 231 
metabolism 231 
on hepatic UTP pools 240 
Galactose dehydrogenase (EC 1.1.1.48) 
in dGalF determination 232 
Galactosemia, clinical diagnosis by 
'9F-NMR_ 239 
D-Galactosone metabolism 231 
dGalF comparison 239 
GDP binding domains of G-protein a 
chain 77-80 
Gene 
products having GTP binding 
sites 145 
transcription control 
of glucokinase 103, 104 
of phosphoenolpyruvate 
carboxykinase 100, 101, 104 
Glucagon 
levels after carbohydrate-feeding 
suckling rats 98 


levels after weaning rats on 
high-carbohydrate diet 94, 95, 
103 
on hepatic phosphorylase phosphatase 
activity 310, 312, 313, 315-317 
mode of action 321 
on PEP carboxykinase mRNA _ 102 
Glucokinase (EC 2.7.1.1) 
cDNA probe 93, 104 
in rat liver 
activity 
after weaning onto high- 
carbohydrate diet 94, 96, 97, 
102, 103 
after weaning onto high-fat 
diet 97, 102, 104 
at suckling—weaning transition 91, 
102, 103 
mRNA 
after carbohydrate-feeding 
sucklings 98, 99, 102, 104 
after weaning onto high- 
carbohydrate diet 94~97, 102, 
103 
after weaning onto high-fat 
diet 97, 102, 104 
Glucose 
activation of ALR2 196, 210 
acute effects on hepatic protein 
phosphatases 310-315 
and insulin on phosphorylase 
phosphatase 311 
and insulin on synthase 
phosphatase 311, 314, 315 
in L-serine biosynthesis 14, 25, 26, 28 
nonglycolytic metabolism linking ALR1 
and ALR2 196 
Glucose 6-phosphate cyclase in ALR2, 
ALRI1 link 196 
Glutamate in L-serine biosynthesis 14, 
15 
Glutamine 
interorgan amino acid relationships 
and 28 
on thymidine incorporation 24, 25 
Glutathione content of human eye 
lens 188 
Glycogen metabolism in liver 305-323 
AMD and PCS protein phosphatases 
in 308-310 
regulatory mechanisms 305, 306 
Glycogen phosphorylase (EC 2.4.1.1) 
glucose-induced inactivation 305 
POS inhibition 109 
Glycogen synthase (EC 2.4.1.11) 
dephosphorylation mechanism 305, 
306 
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EGF activation in hepatocytes 322 
Glycogen synthase kinases in glycogen 
metabolism 306 
Glycogen synthase phosphatase 
(EC 3.1.3.42) 
activity of protein phosphatase G 310 
alternative inhibition mechanisms 321, 
322 
AMD predominance 308 
Ca?* inhibition of 305, 306 
glucose on 311, 314, 315 
in subcellular fractions 315 
insulin on 311, 312, 314, 315 
multiple site phosphorylation 308 
okadaic acid inhibition of 308 
phosphorylase a inhibition of 305, 306 
vanadate on 311, 312 
Glycolysis rate in proliferating cells 22, 


Glycosyl-phosphatidylinositol 
(glycosyl-PI) in insulin action 109 
Glycosylation site of P-gp 357, 358 
cGMP phosphodiesterase in GTP-driven 
cycle 76 
Growth factors see also Bombesin 
stimulation of 63, 
65 
GTP 
binding proteins 
bel-2 encoded 145-151 
activities of extracts 147 
antipeptide antibody binding 149 
sites 145 
specificity 148 
mutational analysis 75-84 
concentration, tiazofurin on 39 
-dependent conformational changes in 
G-proteins 79, 81, 82 
-driven cycle of G-protein a- 
subunits 76 
GTPase (EC 3.6.1.15) 
activating protein (GAP) 77 
activity 
as timing device 77 
of bel-2a 150 
regulating sites on G-proteins 79-81, 
83 
Guanine phosphoribosyltransferase 
(GPRT, EC 2.4.2.8) inhibition by 
allopurinol treatment 35 
Guanosine block of tiazofurin action 39 


Ha-ras-oncogene see Oncogene 

HIATI inhibition of tryptase TL 381 

Histamine in irradiated mouse spleen, 
carnosine on 190, 191 


Histidine 
in muscle tissues of animals 177 
metabolism 179 
on superoxide anion interaction 187, 
188 
Histidine-containing dipeptides 
antioxidative properties 186 
biological activity 175-192 
biological significance 180-183 
in muscle tissues of animals 177 
localization 176 
metabolic pathways 179, 180 
on biological membranes 183-187 
Histone H1 nuclear 
phosphorylation 165-168 
HIV-1 (AIDS virus) 
gp120 epitope NNT24 
cleavage by tryptase TL-2 385, 387 
identity region with trypstatin 384, 
386 
requirement for infection 384 
tryptase TL-2 role in infection 387, 
388 
Homoanserine (y-aminobutyryl-1-N- 
methylhistidine) 
localization 176 
metabolism 179 
Homocarnosine (y-aminobutyrylhistidine) 
localization 176 
metabolism 179 
on lipid peroxidation 183 
on superoxide anion interaction 187, 
188 
Hormonal control of rat liver 
enzymes 91-104 
Hormones, acute effects on hepatic 
protein phosphatases 310-315 
evidence for cytosolic mediators 314, 
315 
glucagon and vasopressin 
mechanisms 321 
Human 
c-Ha-ras product p21 see also 
Oncogene 
amino acid homology with cystatin 
family 389 
cathepsin inhibitory activity 388, 
389 
inhibition of various cysteine 
proteases 390 
cataract, carnosine treatment on 188 
erythroleukemia K562 cells, oncogene 
expression in 36 
tiazofurin on 39 
histidine dipeptide in muscle 177 
leukemia 
CEM/ULB jo, cell line 
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multidrug resistant selection from 
CEM 360 
plasma membranes 360 
HL60 cells 
oncogene expression in 36 
retinoic acid 39 
on differentiation 40-42 
on proliferation 40, 41 
synergism with tiazofurin 42 
tiazofurin 
down regulation 44 
on differentiation 40-42, 44 
on proliferation 40, 41 
synergism with retinoic acid 42 
tiazofurin action in 35-44 
liver 
ALRI1 amino acid sequence 206 
homology with ALR2 209, 210 
cDNA Ela cloning 248, 255 
lymphoblastoid Jurkat T cells 
cAMP levels on Ca** 342 
bcl-2a protein 
immunoprecipitation 149, 150 
culture 331 
SEA 
binding 337 
on cytoplasmic 342 
on DNA synthesis 335 
on PKC activity 345, 346 
on second messenger systems 341 
stereoylated SEA antiproliferative 
enhancement 337, 338 
lymphoblastoid Namalva B cells 
culture 331 
SEA binding 337 
SEA on DNA synthesis 335 
lymphocytes, serine metabolism 
in 24-29 
essential amino acids, interorgan 
relationships 28 
nucleic acid synthesis and 24-26 
maple syrup urine disease 
animal model 256, 260 
fibroblast studies 256 
gene defect responsible 256, 257, 
260 


mammary carcinoma, possible MRS 
monitoring 228 
Molt 4, clone 8 cells 
anti-tryptase M antibody on 385, 
386 
HIV-1-induced syncitia 
formation 385 
anti-tryptase M antibody on 385 
trypstatin on 385 
tryptase from 380, 381 
muscle ALR2 sequence 


homology 206, 209, 210 
peripheral blood lymphocytes 
(PBL) 331 
SEA 
binding, flow cytometry 
analysis 336, 337 
mitogenic action 333, 334 
on DNA synthesis in 334, 351 
ConA on 335 
TEA on 344 
time dependence 335 
on K* currents in 345 
pheochromocytoma PC12 cells 
culture 331 
NGF on Ca?* concentration 342 
SEA on proliferation 339, 340 
placenta ALR2 sequence 
homology 206, 209, 210 
pre-B cells 
bcl-2a protein 
immunoprecipitation 149, 150 
GTP binding in extracts 147 
nucleotide labeling 148 
T cells mitogenesis by SEA-bound 
accessory cells 333, 334 
preceding antiproliferative 
effect 336 
tryptase M 378 
B-Hydroxybutyrate on branched-chain 
a-ketoacid dehydrogenase 249, 
250 
3-Hydroxyisobutyrate dehydrogenase 
(EC 1.1.1.31) 
cDNA clone encoding 248 
inhibition by NADH 257 
isolation 247 
properties 257, 260 
P-Hydroxypyruvate in L-serine 
biosynthesis 14 
N-Hydroxysuccinimide activation 
of F-MTX 8 
of MTX 7 
Hydroxyurea (HU) on ribonucleoside 
metabolism 49-56 
ADP reduction 54 
CDP reduction 53 
DNA synthesis 49-51, 53 
Hypoxanthine plasma levels, allopurinol 
on 37, 38, 43 


[!251]-NASV (N-(p-azido- 
aminoethyl) vindesine 

photoactivatible analog of 
vinblastine 357 
binding to P-gp 357, 358 


422 SUBJECT INDEX 


inhibition by RES- and YOH-based 
modulators 366 
Imidazole on superoxide anion 
interaction 187, 188 
Immune response, plasma serine 
concentration and 29, 30 
IMP dehydrogenase (IMP DH, 
EC 1.1.1.205) inhibition by 
TAD 35, 38 
Inhibitor-1 species variation 307 
Inositol phospholipids of isolated 
nuclei 156, 157, 160, 166 
Inositol triphosphate, second messenger 
role in nuclear PKC activity 168 
Insulin 
after carbohydrate-feeding suckling 
rats 98, 104 
after weaning rats onto high- 
carbohydrate diet 94, 95 
glucose and, on hepatic phosphorylase 
phosphatase 311 
glucose and, on hepatic synthase 
phosphatase 311, 314, 315 
mediator glycosyl-PI 109 
on fatty acid synthase mRNA 100, 
104 
on glucokinase mRNA _ 102-104 
on PEP carboxykinase mRNA 102, 
104 
stimulated POS transport system 115 
stimulation of ATP citrate lyase 
phosphorylation 111-113 
stimulation of hepatic phosphorylase 
phosphatase activity 310 
effects of 322 
stimulation of nuclear 
phosphorylation 157, 168 
Insulin-like growth factor-I (IGF-I) on 
nuclear protein phosphorylation 
164-168 
32P incorporation in isolated 
nuclei 156 
polyphosphoinositide 
labeling 
in isolated nuclei 160, 163, 164 
in whole cells 160-162 
metabolism 157 
y-Interferon synthesis, SEA 
induced 334, 339 
Interleukin-2 synthesis, SEA 
induced 334, 339 
1-(5-Isoquinolinylsulfonyl)-2-methyl 
piperazine (H7) on nuclear protein 
phosphorylation 165, 167 


K*-channels 
blockage on mitogenesis 343 


in SEA-second messenger systems 347 
Kalanchoe PEPc 
kinase 127 
phosphorylation 125 
Kallikrein inhibition by A4-inhibitor 384 
kinase 127 
phosphorylation 125 
Kallikrein inhibition by A4-inhibitor 384 
a-Ketoacid decarboxylase (E1, 
EC 1.2.4.4) 
a subunit 
cDNA cloning 248, 255, 259 
homologies 256 
in maple syrup urine disease 256, 
257, 260 
in a-ketoacid dehydrogenase 
complex 245, 246 
in rats in various nutritional states 252 
phosphorylation of 245 
serine sites 246, 254, 255 
a-Ketoacid dehydrogenase 
complex 245-260 
activation 248 
associated kinase 245, 246, 248-250, 
252-255 
constituents and structure of 245, 246 
extraction of 247, 248 
cDNAs for 248 
hepatic enzyme, nutrition on activity 
State 246, 247, 259 
in vivo activity state 
assay 250, 251 
diabetes, streptozotocin induced, 
on 251 
protein levels on 251-253 
purification 247 
regulation in rat hepatocytes 249, 250 
a-Ketoacid dehydrogenase phosphatase 
M, 246 
a-Ketoisocaproate on branched-chain 
a-ketoacid dehydrogenase 249, 
250 
a-Keto-B-methylvalerate on 
branched-chain a-ketoacid 
dehydrogenase 250 
a-Ketovalerate on branched-chain 
a-ketoacid dehydrogenase 250 


Lactate dehydrogenase (EC 1.1.1.27) 
equilibrium, NAD/NADH ratio 
and 18 
Lactobacillus casei 
folate transport protein 3 
binding to a-F-MTX 8 
spheroplast labeling with activated 
y-F-MTX 9 
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Lamprey histidine dipeptides in 
muscle 177 

Leucine role in branched-chain 
y-ketoacid dehydrogenase 
regulation 249 

Leupeptin inhibition of tryptase TL 381 

Lipid peroxidation, carnosine on 183, 
184 

Lipids of nucleus, distribution 155 

Lipogenesis in rat liver at 
suckling—weaning transition 91, 
103 

Lipoprotein lipase (EC 3.1.1.34) cell 
surface attachment 115 

Liposome preparation, use of carnosine 
in 189 

Luminol (5-amino-2,3-dihydroxy-1,4- 
phthalasine) dione superoxide 
anion interaction inhibition 188 

Lymphocytes, glycolysis rates in 22 

Lysine in ALR2-pyridoxal-P 
complex 207, 208 


a,-Macroglobulin inhibition of tryptase 
TL 381 
Magnetic resonance spectroscopy see *!P 
magnetic resonance spectroscopy 
Maize see Zea mays 
Malate inhibition 
of C, PEPc 125 
light/dark changes 126 
of CAM PEPc_ 123-125 
diurnal rhythm 124 
Malic enzyme 
in C, pathway 122 
in CAM pathway 122 
Mast cell tryptase see Tryptase M 
Maturation promoting factor (MPF) in 
oocytes 276, 277, 280 
Membrane-associated MTAg:pp60°°’¢: PI- 
kinase complexes 135 
co-mitogenic action 138 
consequences of signaling 136, 137 
stimulation of autocrine growth 
factors 138 
Mesembryanthemum crystallinum, PEPc 
regulation in 123, 124 
Metabolic control theory, serine 
biosynthesis application 15-23, 29 
conclusions of analysis 21-23 
dependence on physiological 
conditions 23 
elasticity coefficients 17, 18 
feedback 22 
flux control coefficient 15, 16, 18 
flux response coefficient 20 


metabolite concentration control 
coefficients 20 
relation to glycolytic rates 23 
Methotrexate (MTX) 
activation 6, 7 
resistant L1210 cell line 10 
structure 4 
transport 3 
Methyl 18-epi-reserpate (MER) synthesis 
and structure 363-365 
Methyl reserpate (MR) 
on VLB cytotoxicity 365 
synthesis and structure 363-365 
Methylmalonate-semialdehyde 
dehydrogenase (EC 1.2.1.27) 
isolation 247 
purification 258 
reactions catalyzed by 259, 260 
Methyltetrahydrofolate substrate in folate 
transport system 3 
Mg?* requirement in PCS PTPase 
activity 268, 273-276 
Microtubule-associated protein (MAP) 
inhibition of PTPase activity 267, 279 
regulation of PCS, 
phosphatase 270-272 
Microtubules 
assembly and disassembly rates 272 
stimulation of PCS, phosphatase 271 
Mitochondrial oxidative phosphorylation, 
control structure of pathway 22 
Mitogen stimulation 
of bcl-2 gene 145 
of human lymphocytes 24 
of Nat/H+*-antiporter 63 
on nuclear protein phosphorylation in 
3T3 cells 164-168 
Modulators of VLB cytotoxicity in MDR 
cells 357-370 
condensed-ring aromatic 369 
index (MI) 
definition 361 
of selected modulators 362 
molar refractivity correlation 362, 
363, 366 
partition coefficient 
correlation 362, 363 
molecular properties required 362, 
365 
RES- and YOH-based 365 
conformational analysis 367 
structural commonality of 368 
Mouse 
L1210 cells 
DNA synthesis in 47-58 
araC inhibition and ribonucleotide 
flux 57, 58 
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['4C]adenosine metabolism 48 
['4C]cytidine metabolism 48 
micromolar folate transport 
system 3 
inhibition by F-MTX isomers 7, 8 
inhibition by MTX 6 
labeling with activated 
y-F-MTX 10 
liver, dGalF metabolites 233-235 
14C-labeled studies 236 
19F-NMR in vivo 237 
mammary tumor virus-long terminal 
repeat (MMTV-LTR) promoter 
MTAg induction, responses 
to 136, 138 
pre-B cells 
bel-2a protein 
immunoprecipitation 149, 150 
GTP binding in extracts 147 
nucleotide labeling 148 
radioprotection by carnosine 189-191 
S49 cells 
mutant 78, 81 
mutant a, chains 78 
unc mutant 78 
3T3 cells 
agar growth, conditions required 
for 138, 139 
bcl-2a transfected, extracts GTP 
binding in 147, 148 
antibody reactions and 149 
Ha-ras transfection, effects of 65 
IGF-I and bombesin on nuclear 
polyphosphoinositide 
metabolism 157, 158, 160-164, 
166 
IGF-I and bombesin on nuclear 
protein phosphorylation 164, 165, 
167 
MTAg:pp60°°’: PI-kinase complex, 
phosphorylation 134 
nuclei 
EM _ 160 
32P-y-ATP labeling 159 
phosphorylation in 164, 165 
Ca?*+ dependency 166, 167 
production of SAGF 139 
whole cell 
3H-myo-inositol labeling 158 
32P-y-ATP labeling 158 
3T6 cells dNTP pool regulation 57 


Muscle 


as source of essential amino acids 28 
function, carnosine and anserine 
on 178, 179 
pathologies, histidine dipeptide content 
and 178 


myc-oncogene see Oncogenes 
Myo-inositol oxygenase in ALR1 
pathway 196 


Na*t/H*-antiporter 
activation 
by Ha-ras oncogene 63-71 
pH dependence 70 
biological significance 68, 70 
PKC-independent mechanism 67 
stimulation via PKC 65 
NAD/NADH in L-serine 
biosynthesis 14, 15, 18 
NADH 
ALR2 kinetic constant 203 
inhibition of 3-hydroxyisobutyrate 
dehydrogenase 257 
NADP-dependent malate dehydrogenase 
in C, pathway 122 
in CAM pathway 122 
NADP* ALR2 kinetic constant 203 
NADPH ALR2 kinetic constant 203, 
208 
NASV see [!?5I]-NASV 
Neoplastic transformation, viral 
early gene expression for 133 
MTAg induction of 136, 137 
MTAg:pp60°%"* complex and 134 
Nephropathy, ALR2 involvement 196 
Neuropathy, ALR2 involvement 196 
NMN?* ALR2 kinetic constant 203 
NMR applications to tumor growth 
measurement 217-229 
Nuclear inositol lipids 155-169 
Nuclei 
32P-y-ATP labeling 159 
IGF-I on 156 
phospholipids in 155 
Nucleic acids, serine incorporation 
into 25, 26 


Octopus fB-alanine and histidine in 
muscle 177 
Okadaic acid (OA) 
induced maturation of 
oocytes 276-278 
germinal vesicle breakdown 277, 
280 
MPF in 277 
inhibition of protein 
phosphatases 127, 128, 267, 308 
in liver 308, 309 
Oncogenes 
Ha-ras-, stimulation of Na*/H*- 
antiporter 63-71 
cytosolic alkalinization by 65-68 
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PKC independence 66, 67 
transfection of 3T3 cells 65 
Ha-ras-proto-, transfection of 3T3 

cells 65 
myc-, down regulation 
by retinoic acid 39, 44 
by tiazofurin 43 
in 3924A cells 43, 44 
in HL60 cells 39, 43, 44 
in K562 cells 44 
PTPases as anti- 265, 279 
ras 
down regulation 
by tiazofurin 39, 42-44 
in 3924A cells 44 
in HL60 cells 39, 43, 44 
in K562 cells 44 
p21 protein 
cholera toxin region 83 
conserved sequences 79 
GDP-binding domain 80 
GTP-dependent conformational 
change region 81, 82 
GTPase activity region 82 
in GTP-driven cycle 77 
mutants 80-83 
similarity to bcl-2 protein 146, 149, 
150 
src see Cellular src gene protein 
Oocytes (Xenopus) 
meiotic cell division processes 279 
okadaic acid induced 
maturation 276-278 
germinal vesicle breakdown 277 
MPF during cell cycle 277 
PCS, phosphatase isolation from 267 
PTPA 273 
PTPase 266 
stabilization in extracts 272 
Ophidine (B-alanyl-3-N-methylhistidine) 
in muscle tissues of animals 177 
localization 176 
metabolism 179 
Ornithine aminotransferase (EC 2.6.1.13) 
antibodies 291 
mRNA translation 300 
Ox, histidine dipeptide in muscle 177 
2-Oxoglutarate in L-serine 
biosynthesis 14, 15 
Oyster, B-alanine and histidine in 
muscle 177 


31P magnetic resonance spectroscopy 
(MRS) of tumors 217-229 
changes observed 
during growth 227 


during regression 228 
PCr/NTP ratio, comparison with 
extract data 219-223 
rat mammary 
adenocarcinoma 219-225 
rat prolactinoma 219-226 
surface coil response, validation 
of 218 
P-glycoprotein (P-gp) multidrug 
resistance (MDR) and 357-371 
binding of modulators, 
requirements 368, 370 
binding of NASV 357 
modulator inhibition of 366 
cellular function 357, 358 
chloroquine binding 358 
chlorpromazine binding 358 
reserpine binding 358 
structure 357 
transmembrane spanning 357, 358 
verapamil binding 358 
Papain 
A4-inhibitor on 384 
c-Ha-ras p21 on 389-391 
trypstatin on 383 
PEI-cellulose TLC separation of ATP 
and phosphate 111 
Pelanyd histidine in muscle 177 
Pentose phosphate pathway ALR1 
metabolism and 196 
Pepstatin on tryptase TL 381 
Peptide RR-src 
autophosphorylation site 268 
inhibition of PCS, phosphorylase 
phosphatase 269 
Pertussis toxin on cytosolic 
alkalinization 68 
Phosphatase in ALR2, ALRI1 link 196 
Phosphatidylinositol (PI) 
metabolism 134 
Phosphatidylinositol (PI) kinase 
association with MTAg:pp60°"”¢ 
complex 134 
on PKC activity 136 
phosphorylation 134, 135 
signal priming role 135, 136 
in signaling system 134 
phosphorylation, PDGF receptor 
and 135 
Phosphatidylinositol-3-phosphate (PI-3-P) 
stimulation of PKC 135 
Phosphatidylinositol-4-phosphate 
(PtdInsP) mitogen effect on, in 
nuclei and whole cells 160-164, 
166, 168 
Phosphatidylinositol-4 ,5-phosphate 
(PtdInsP,) mitogen effect on, in 
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nuclei and whole cells 160-164, 
166, 168 
Phosphatidylserine (PS) on nuclear 
protein phosphorylation 165-167 
Phosphocreatine (PCr)/BNTP ratios 
mammary tumor regression and 223, 
224 
tumor size and 220, 221, 225 
Phosphodiesterase (EC 3.1.15.1) 
in SEA-second messenger 
interactions 346, 347 
regulation 343 
Phosphoenolpyruvate carboxykinase 
(EC 4.1.1.32) 
cDNA probe 93, 103 
in rat liver 
activity 
after weaning onto high- 
carbohydrate diet 94, 96, 97, 
103, 104 
after weaning onto high-fat 
diet 97, 104 
at suckling—weaning transition 91, 
101, 104 
mRNA 
after carbohydrate-feeding 
sucklings 98, 99, 101 
after weaning onto high- 
carbohydrate diet 94, 96, 97, 
104 
after weaning onto high-fat 
diet 97, 104 
regulatory role 101 
insulin regulation of 102 
Phosphoenolpyruvate carboxylase (PEPc, 
EC 4.1.1.31) regulation in higher 
plants 121-129 
in C, pathway 122 
malate sensitivity, light and darkness 
on 125, 126 
in CAM pathway 122 
circadian rhythm 124 
malate sensitivity, phosphorylation 
and 123-125 
isoenzymes 122 
reaction catalyzed 121 
signaling systems 129 
Phosphoenolpyruvate carboxylase 
kinases 127 
Phosphoenolpyruvate carboxylase 
phosphatases 127-129 
3-Phosphoglycerate in L-serine 
biosynthesis 14, 15, 18, 19, 21 
concentration insensitivity 22 
3-Phosphoglycerate dehydrogenase 
(EC 1.1.1.95) in L-serine, 
biosynthesis 14, 18, 19, 21 


Phosphoinositol cycle in SEA-second 
messenger interactions 346, 347 
Phospholipid, chromatin attached 
cell cycle variation 156 
on RNA synthesis regulation 155, 157 
Phospho-oligosaccharide (POS) 
cell surface location 115 
from glycosyl-PI, properties 109 
possible physiological role 115 
stimulation of ATP citrate lyase 
phosphorylation 111-114 
identity with insulin site 113, 115 
Phosphorus 
inorganic (Pi) fraction free in tumor 
and normal tissues 227, 228 
metabolites 
high energy status 
tumor size and 220, 221 
tumor treatment and 229 
ovariectomy on distribution in 
tumor 225 
Phosphorylase a inhibition of glycogen 
synthase phosphatase 305, 306 
Phosphorylase kinase (EC 2.7.1.38) 
hepatic absence in gsd/gsd/rats 316, 
317 
in glycogen metabolism 306 
hormonal control of 313, 316, 317 
inhibition of phosphorylase 
phosphatase 317-321 
via intermediate 
phosphorylation 320 
Phosphorylase phosphatase (EC 3.1.3.17) 
activity of protein phosphatase G 
subunit 309 
AMD and PCS distribution 309, 323 
glucagon on 312, 313, 315-317, 321 
glucose on 311, 316 
hormonal inhibition 
mechanism 315-321 
in glycogen metabolism 306 
inhibition by phosphorylase 
kinase 317-321 
demonstration of indirect 319-321 
insulin on 310-312, 316 
vanadate on 311, 312 
vasopressin on 312, 313, 315-317, 321 
Phosphorylation of nuclear proteins 
polyphosphoinositide breakdown 
and 166 
second messenger action 157 
Phosphoserine in L-serine 
biosynthesis 14, 15, 17-21 
3-Phosphoserine aminotransferase 
(EC 2.6.1.52) in L-serine 
biosynthesis 14, 18, 19, 21 
Phosphoserine phosphatase (EC 3.1.3.3) 
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in L-serine biosynthesis 14, 29 
elasticity coefficients 17, 21 
Phosphotyrosyl phosphatase (PTPase) 
activation 265-281 
by PTPA 272-276, 279 
catalytic site 274 
comparison with AMD 
phosphatase 275 
as anti-oncogene 265, 279 
ATP and PPi mediated 
stimulation 268, 269, 279 
categories of 266 
in cell-cycle regulation 266, 276-278 
okadaic acid on 278 
Phosphotyrosyl phosphatase activator 
(PTPA) 267 
as anti-oncogene 276 
isolation 272 
on PCS phosphatase 272-276, 279, 
280 
properties 273 
purification 273 
site of action 274 
specificity 274 
Phytohemagglutinin (PHA) stimulation of 
human lymphocytes 24 
serine on 24 
Pig muscle ALR2 see also Aldose 
reductase 
amino acid sequence homology 206, 
209, 210 
as model for inhibitor studies 197 
phosphopyridoxal modified residue 
in 206 
similarity to human 209 
Plasmin inhibition by A4-inhibitor 384 
Platelet-derived growth factor (PDGF) on 
PI kinase phosphorylation 135 
Polycation-stimulated (PCS) protein 
phosphatases 265-281 
ATP/PPi stimulation uniqueness 270 
conversion to PTPases 267, 269, 278 
from skeletal muscle 267, 271 
in cell proliferation 280 
okadaic acid on 267, 276-278 
PCS, 
activation by PTPA 272-276, 279 
characteristics 275 
dependencies 273 
pH optimum 276 
substrate inhibition 274 
time courses 273 
purification from oocytes 267 
activities after 268 
pNPP inhibition 268 
product inhibition 269 
PTPase activity 269 


RR-src inhibition 270 
regulation by tubulin and 
MAP2 270-272 
Ser/Thr phosphatases and 266, 276, 
278, 279 
stimulation of aryl phosphatase 
activity 267-270, 272 
Polyol pathway ALR2 metabolism 
and 196 
Polyoma virus tumor antigens 133-139 
early gene proteins 133 
large T antigen (LTAg) cell 
immortality and 133 
in PI-dependent network 135 
middle T antigen (MTAg) cell 
transformation and 133, 134 
expression, on PKC activity 136 
induction of MMTV- 
promoter 136 
phosphorylation 134 
pp60°s"* complex 134 
small T antigen 133 
3T3 cell requirement for 
transformation 138, 139 
Polyphosphoinositide labeling 
in 3T3 cells 160-162 
nuclei 160, 163, 164 
V8 Protease (EC 3.4.21.19) degradation 
of fumarases 290, 292, 302 
Proteases 
intracellular, and their 
inhibitors 377-391 
serine, in mast cells 
MCSP-I, chymase 378 
activities on synthetic 
substrates 380 
MCSP-II, atypical chymase 378 
tryptase M see Tryptase M 
Protein see also G-protein 
intake on branched chain a-ketoacid 
dehydrogenase activity 246, 247, 
249-253 
ras p21 see Oncogenes ras p21 protein 
Protein kinase III (Ca?*+-calmodulin 
dependent, EF-2 kinase) 
assay 333 
BacM activation 349, 350 
function 349 
Protein kinase C (Ca2*+- , cAMP- , 
phospholipid-dependent, PKC, 
EC 2.7.1.37) 
activation on K* current 345 
activity in Jurkat cells 345 
assay 64, 333 
depletion by TPA 66 
Ha-ras activation 63, 66, 67 
in glycogen metabolism 306 
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in nucleus 156, 157 
activation from polyphosphoinositide 
metabolism 157, 158, 164, 
166-168 
dual substrates 167 
evidence for activity 167 
inhibitors on nuclear 
phosphorylation 165, 167 
second messengers for 168 
in SEA-second messenger 
interactions 346, 347, 350 
inhibition by staurosporine 65 
interaction with PI kinase 
complex 135-138 
phosphorylation of phosphorylase 
kinase 319 
protein phosphatase G substrate 309 
signal transduction 133 
Protein kinase F, activation of AMD 
phosphatase 275 
Protein kinase of branched-chain 
a-ketoacid dehydrogenase 245, 
246 
in rats in various nutritional 
states 252, 253 
inhibitors of 246 
branched-chain a-ketoacids 252 
a-chloroisocaproate 246, 248-250, 
254, 255 
on serine sites on El 255 
monovalent cations on 254, 255 
Pion 254, 255 
Protein kinase of PEPc 127 
Protein kinase (EC 2.7.1.99) of pyruvate 
dehydrogenase complex, 
characterization 246 
Protein phosphatase G 
glycogen synthase phosphatase activity 
in diabetes 310 
properties 309 
regulatory subunits 309, 310 
Protein phosphatase (Mg?*-dependent, 
type 2C) in liver 127, 308 
insulin on 313, 314 
Protein phosphatases 
classification of 127, 267 
in cell cycle 276-278, 280 
in hepatic glycogen 
metabolism 305-323 
acute effects of hormones and of 
glucose 310-315 
types involved 313 
three levels of action 306, 322, 323 
nomenclature of multisubstrate 266, 
267 
of PEPc, substrate specificities 
127-129 


okadaic acid sensitivities 127, 128 
AMD Protein phosphatases (type 1, 
ATP-Mg-dependent) 
general properties 127, 307 
glycogen synthase phosphatase 
activity 308 
in gsd/gsd rats 316-318 
inhibitors of 307 
insulin and glucose on 313, 322 
phosphorylase phosphatase 
activity 309 
PCS Protein phosphatases (type 2A, 
polycation stimulated) 
general properties 127, 307, 308 
phosphorylase phosphatase 
activity 309 
Proteins, HMG, nuclear 
phosphorylation 166, 167 
PSTI inhibition of tryptase TL 381 
Pyridine-3-carboxaldehyde, ALR2 
activation 200, 201 
kinetic constant 203 
Pyridoxal activation of ALR2 200, 201 
(PLP-AMP) activation of 
ALR2 200, 201 
Pyridoxal-5'-phosphate (pyridoxal-P) 
activation of ALR2 
derivative formed 202-205 
peptide sequence analysis 205, 206 
reaction characteristics 201, 202, 
205, 207 
stoichiometry of 205, 208, 210 
via lysine 207-209 
3H-labeled preparation 199 
modification of ALR2 lysine 
residues 198 
peptides, isolation 200 
Pyrimidines, catabolic pathways 259 
Pyruvate, phosphoserine biosynthesis 
and 14 
Pyruvate dehydrogenase (EC 1.2.4.1) 
POS stimulation 109, 115 
regulation by reversible 
phosphorylation 121 
Pyruvate dehydrogenase complex 
(EC 1.2.4.1 + EC 2.3.1.12 + 
EC 1.8.1.4) 
homology with Ela subunit 260 
phosphorylation 246 
Pyruvate dehydrogenase phosphatase 
(EC 3.1.3.43) 246 
Pyruvate kinase (EC 2.7.1.40) POS 
stimulation 109 
Pyruvate phosphate dikinase (EC 2.7.9.1) 
in C, pathway 122 
in CAM pathway 122 
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regulation by reversible 
phosphorylation 121 


Rabbit 
liver 
3-hydroxyisobutyrate 
dehydrogenase 247, 257 
L-serine biosynthesis in 15, 17 
comparison with rat liver 23 
control analysis 18-23 
skeletal muscle 
PCS protein phosphatases 267, 271 
PTPA 273 
Rat 
adipocytes 
ATP citrate lyase phosphorylation 
in 109, 110 
insulin stimulation 111, 112 
POS stimulation 111, 112 
cell extracts 111 
POS stimulated phosphorylation 
in 112 
preparation 110 
fibroblast F111 cells, transformation by 
viral antigens 136-139 
MTAg expression on PKC 
activity 136 
SAGF on _ 139 
TPA enhanced proliferation 137 
GHS3 prolactinomas, MRS 
studies 219-228 
cell population after irradiation 228 
correlation between tumor 
volume and high/low energy 
phosphate 220, 221, 225, 226 
free ADP in 227 
histology 220-223 
immunocytochemistry 220 
radiation-induced regression 219, 
225, 226 
radiation on PCr/NTP 225, 226 
gsd/gsd strain 
absence of hepatic phosphorylase 
kinase 316 
comparison with Wistar hormonal 
response 316-318, 323 
phosphorylase phosphatase 
in liver cytosol, hormone 
responses 316-318 
hepatocytes 
branched-chain a-ketoacid 
dehydrogenase activity 250 
isolation 247 
hepatoma 3924A cells, oncogene 
expression in 36 
down regulation 39, 42, 44 


kidney KSV-NRK cells, p21*-4 
mitogenic signals 137 
lens ALR2 amino acid sequence 
homology 206, 209, 210 
liver 
branched-chain a-ketoacid 
dehydrogenase, protein diet 
on 253 
changes at suckling—weaning 
transition 91-104 
Ela cDNA 248, 255 
fumarase isozymes 289-302 
3-hydroxyisobutyrate 
dehydrogenase 248, 258 
perfused, acute effects on protein 
phosphatases 
of glucagon 312, 313 
of glucose 311 
of insulin 311, 312 
of vanadate 311, 312 
of vasopressin 312, 313 
T51B epithelial cells, SAGF on 139 
mammary adenocarcinomas, NMV 
induced, MRS studies 219-225 
free ADP in 227 
free Piin 227 
histology 220, 221, 224-226 
ovariectomy 
on 3!P MR spectra 225, 228 
on PCr/NTP 223, 224, 228 
on regression 219, 223 
tumor size and high/low energy 
phosphate 221 
nutrition on branched-chain a-ketoacid 
dehydrogenase activity 246, 247, 
251-253 
Sprague-Dawley rat, [!8F]-dGalF 
metabolite distribution in 238 
liver concentration 239 
tryptase M 378 
Walker sarcoma, high energy 
phosphate in 227 
Reserpic acid (RA) 
on VLB cytotoxicity 365 
synthesis and structure 363-365 
Reserpic acid lactone (RAL) 
on VLB cytotoxicity 365 
synthesis and structure 363-365 
Reserpine (RES) 
analogs 
preparation 358, 359, 362-365 
structures 364 
binding to P-gp 358 
MDR modulator 359, 362, 366 
index 362 
molar refractivity 361 
octanol/water partition 361 
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on VLB cytotoxicity 365 
structure 359, 362 
calculated 3D 367, 368 
Retinoic acid 
down regulation of myc oncogene 39 
on HL60 cells 39 
cytotoxicity 39-43 
induced differentiation 39-42 
synergism with tiazofurin 41-44 
Retinopathy, ALR2 involvement 196 
Ribonucleotide reductase (EC 1.17.4.1) 
activity, cell cycle variation 47, 56 
inhibition by hydroxyurea 49, 53, 56, 
58 


regulation 47 
substrate cycle 47, 48, 56, 57 
Ribonucleotide 5’-triphosphates 
(NTPs) allosteric regulation of 
ribonucleotide reductase 47, 56 
mRNAs of rat liver enzymes 
changes after carbohydrate-feeding 
sucklings 98-101 
changes after weaning 94-97, 100 
cDNA probes 93 
thyroid hormone stimulation 101 
Rook histidine dipeptide in muscle 177 


Salmon, histidine dipeptide in 
muscle 177 
L-Serine 
biosynthesis 
control analysis 15-23 
control coefficients 16-18 
elasticity coefficients 17, 18, 21 
flux response coefficient 20 
in rabbit liver 18 
inhibition of phosphoserine 
phosphatase 17, 29 
metabolite-concentration control 
coefficients 20 
methods of 15 
de novo pathway 14 
feedback control 22, 29 
intermediates in rabbit liver 15-23 
rate-limiting steps 15 
concentration, immune response 
and 29, 30 
concentrations in liver 29 
conditionally essential requirement 
for 13 
metabolism in human 
lymphocytes 24-29 
incorporation from glucose 25, 26 
nucleic acid synthesis and 24-27 
phosphorylation site of ATP citrate 
lyase 112 


production and use in various 
tissues 28 
Serine hydroxymethyltransferase 
(EC 2.1.2.1) 
activity in stimulated lymphocytes 25, 
26 
serine concentration on 27 
inhibition on thymidylate synthesis 28 
Serotonin in irradiated mouse spleen, 
carnosine on 190,191 
Skate, B-alanine in muscle 177 
Snake, histidine dipeptide in muscle 177 
Sorbitol dehydrogenase in polyol 
pathway 196 
Sorghum PEPc kinase 127 
Sphingosine on nuclear protein 
phosphorylation 165, 167 
Squid, B-alanine and histidine in 
muscle 177 
Staphylococcal enterotoxin A 
(SEA) 331-352 
aminosugars on activity 338, 339 
antiproliferative effect 334-338, 352 
Kt-channel involvement 343-345 
binding to low affinity receptor 337, 
339, 342 
binding to PBL cells 336, 337 
characteristics 331 
dose-dependent DNA synthesis 334, 
335 
TEA on 344 
encoding-gene cloning 350, 351 
anti-SEA immunoblotting 351 
entA strain variations 351 
interaction with intracellular 
structures 347-350 
interaction with receptor-dependent 
systems 340, 341 
interaction with second messenger 
systems 346, 347 
mechanism of action 349, 350 
on cell proliferation 333 
on cytoplasmic Ca**+ 342, 343 
on Kt currents 344, 345 
on PKC activity 346 
proteolysis, BacM formation and 348, 
349 
stearic acid-acylated 337, 338 
T cell mitogenesis, accessory cell 
requirement 333 
Staurosporine 
inhibition of PKC 65 
on intracellular alkalinization 66 
Sturgeon, histidine dipeptide in 
muscle 177 
Substrate cycles in dNTP pools 47, 48, 
56, 57 
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Sucrose phosphate synthase (EC 2.4.1.14) 
regulation by reversible 
phosphorylation 121 

Superoxide anion-luminol interaction 
inhibition 188 

Superoxide dismutase on superoxide 
anion interaction 188 


TAD (thiazole-4-carboxamide adenine 
dinucleotide) 
concentration and plasma tiazofurin in 
patients 36 
production from tiazofurin in 
patients 37 
assay procedure 37 
12-O-Tetradecanoylphorbol-13-acetate 
(TPA) 
induced intracellular alkalinization 66, 
67 
on F111 cell proliferation 137 
on MTAg phosphorylation 134 
on PKC-membrane association 135, 
136 
Tetraethylammonium (TEA) on 
DNA synthesis in SEA-treated 
cells 343, 344 
Thin-layer chromatography (TLC) of 
F-MTX isomers 6 
a-Thrombin 
A4-inhibitor on 384 
trypstatin on 383 
Thymidine formation from [!4C]cytidine 
araC on 53 
distribution 51 
hydroxyurea on 53 
separation 51, 52 
Tiazofurin (TR, 2-B-D-ribofuranosyl-4- 
carboxamide) 
action in leukemia 35-44 
conversion to TAD in patients’ 
mononuclear cells 37 
down regulation of ras oncogene 39, 
43 
induced differentiation in patients 35 
on GTP concentration in leukemic 
cells 39 
on HL60 cells 39 
cytotoxicity 40, 41 
induced differentiation 39-42 
synergism with retinoic acid 41-44 
a-Tocopherol on carnosine antioxidant 
activity 186, 187 
FPCK inhibition of tryptase TL 381 
Transacylase (E2) in a-ketoacid 
dehydrogenase complex 245 
Transducin chain 
cholera toxin on 84 


photorhodopsin coupling 75 
Transmembrane signaling, G-protein a 
subunit in 76 
Trimethoxybenzoylyohimbine (TMBY) 
calculated 3D structure 367, 368 
comparison with verapamil 369 
MDR modulator 366 
on VLB cytotoxicity 365 
synthesis 363, 364 
Trinitrobenzenesulfonate activation of 
ALR2 200, 201 
Trypsin 
inhibition by A4-inhibitor 384 
inhibition by trypstatin 383 
Trypsin inhibitors 381-384 
A4-inhibitor in Alzheimer amyloid 
precursor 
homologies 382 
inhibition of various proteases 383, 
384 
properties 382 
aprotinin, homologies 382 
inter-a-trypsin inhibitors, 
homologies 382 
trypstatin 
amino acid sequence 382 
homologies 382 
inhibition of various 
proteases 378-381, 383 
Trypstatin 
amino acid sequence 382 
identity with gp120 epitope of 
HIV-1 384, 386, 390 
anticoagulant role 378, 379 
homology with other Kunitz-type 
inhibitors 381, 382 
inhibition of tryptase M 378, 379 
inhibition of tryptase TL 380-382, 385 
inhibition of various proteases 383 
on HIV-1 induced syncytia 385 
Tryptase M 
activities on synthetic substrates 380 
inhibition by A4-inhibitor 384 
inhibition by trypstatin 383 
on blood coagulation 378 
on fibrin deposition 378, 379 
on prothrombin 379 
properties 378 
stereostructure 379 
Tryptase TL 
from human helper T-lymphocytes, 
TL-1 
inhibition by various agents 381 
properties 380 
from human Molt 4, clone 8 cells, TL-2 
cleavage of NNT-24 of gp120 
epitope 385, 387 
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inhibition by various agents 381 
possible role in HIV-1 
infection 385, 387, 388 
properties 380 
Tryptophan catabolism, enzyme control 
and 16 
Tryptophan dioxygenase in tryptophan 
catabolism 16 
Tubulin regulation of PCS, 
phosphatase 270-272, 279 
on pNPPase activity 271 
shielding of MAP2 271 
specificity 271 
Tumor 
G-protein cholera toxin region 83, 84 
growth and regression, *!P MRS 
studies 217-229 
Tyrosine kinase equilibrium with 
phosphatase 265, 279 
Tyrosine residue phosphorylation, cellular 
signaling and 134-136 
Tyrosyl phosphorylation 
balance in cells 265 
PCS protein phosphatases and 266 


UDP-2-deoxy-2-fluoro-D-hexoses 
(UDP-HexF) in mouse liver from 
dGalF 234-237, 240 

UDP-dGlcF in liver from 
dGalF 234-237 

UDP-glucose dehydrogenase 
(EC 1.1.1.22) in UDP-glucose 
determination 232 

UDP-glucose pyrophosphorylase 
(EC 2.7.7.9) in UDP-dGlcF 
determination 232 

Uridine formation from 
['4C]cytidine 54, 56 

separation 51, 52 

Uridylate trapping, dGalF 
induced 235-237, 239 

Urokinase, A4-inhibitor on 384 

UTP depletion in vivo by 
dGalF 231-241 


Valine catabolism 
3-hydroxyisobutyrate dehydrogenase 


and 257 
pathway 258-260 
Vanadate 
comparison with insulin 311, 312 
on hepatic protein phosphatase 
activities 311, 312 
Vasopressin on hepatic phosphorylase 
phosphatase activity 312, 313, 
315-317 
mode of action 321 
Verapamil 
binding to P-gp 358 
MDR modulator 359 
index 362 
molar refractivity 361 
octanol/water partition 361 
structure 359 
calculated 3D 368, 369 
Vinblastine (VLB) 
cytotoxicity enhancement 
by RES, YOH and analogs 365 
modulator index and 361, 362 
modulators 357-370 
photoactivable analog 
NASV_ 357 
Vindoline 
MDR modulator 359 
index 362 
molar refractivity 361 
octanol/water partition 361 
structure 359 


Whale, histidine dipeptide in muscle 177 


L-Xylulose in pentose phosphate 
pathway 196 


Yohimbine (YOH) 
analogs preparation 359, 363, 364 
on VLB cytotoxicity 365 


Zea mays (Maize) 
C, pathway 122 
PEPc kinase activity 127 
PEPc phosphatase 128 
PEPc sensitivity to malate 125, 126 


